A taxonomic characterization was carried out on strains of the bacteria that cause the brown ring disease of clams. On the basis of their phenotypic and genotypic characteristics, these strains can be considered to constitute a new taxonomic unit, distinct from other Ebrio species. The guanine-plus-cytosine content of the strains ranged between 42.9 and 45.5 mol% (43.2 mol% for the proposed type strain). DNA-DNA hybridization studies showed 100% intragroup relatedness, but levels of genetic relatedness to the reference strains of different Ebrio species tested ranged between 15 and 58%. The strains have all the properties characteristic of the genus vibrio and can be clearly differentiated from other species of this genus by their growth at 4°C and their negative responses for growth at 30°C and in 6% NaCl, arginine dehydrolase, lysine decarboxylase, ornithine decarboxylase, and Voges-Proskauer reaction. The name yibrio tapetis is proposed for the new species; strain B1090 (CECT 4600) is the type strain.
Since 1980, the genus Vibrio has been subject to an extensive taxonomic revision, and 15 new species have been described (12, 22) . At present, the genus Vibrio includes more than 35 species, most of which are of aquatic origin. Some of them have been demonstrated to be pathogenic for aquatic animals, including fish (Vibrio anguillarum, V. alginolyticus, K damsela, K Jischeri, K ordalii, K salmonicida, V. splendidus, and I/: vulniJicus) and shellfish (V. haweyi, K pelagtus, K splendidus, and Il tubiashii) (1, 6, 9-11, 15, 18, 25, 30, 31) .
Brown ring disease is the first epizootic infection described in Europe which affects cultured and wild populations of adult clams, mainly manila clams (Tapes philippinarum) and fine clams (Tapes decussatus). This disease was firstly described in France by Paillard et al. (21) , although further epidemiological studies have demonstrated its prevalence in other locations, mainly southwestern and northwestern Spain (2, 3, 23) .
The biochemical characterization of the causative agent of brown ring disease indicated that it belonged to the genus Kbrio, and it was tentatively named Vibrio group P1 (20) . However, on the basis of the response to routine biochemical tests, Vibrio group P1 does not match any of the presently described species of the genus Vibrio (4) .
We carried out a phenotypic and genetic characterization of several strains belonging to Vibrio group P1 and compared them with other Vibrio strains frequently isolated from affected clams. The results obtained have alIowed us to propose a new species of the genus Vibrio, V. tapetis, on the basis of its physiological, biochemical, and genetic features.
MATERIALS AND METHODS
Bacterial strains. Twenty-four strains of Vibrio group P1 constituting the phenon 6 described by Castro (2), isolated from cultivated and natural populations of diseased clams between 1988 and 1991, were studied (Table 1) . They were maintained as working stocks at -20°C in basal medium (peptone, 0.4%; 
Growth in NaCl (%):
Hydrolysis of 1, K tapetis B1090T; 2, K alginolyricus CECT 521*; 3, K anguillamm CECT 522T; 4, K campbellii CECT 523T; 5, K costicola NCIMB 1281T; 6, K danzsela ATCC 33539; 7, I/. fischen' CECT 524T; 8, K haweyi CECT 525T; 9, K meditevanei CECT 621T; 10,V natriegens CECT 526T; 11, K nereis CECT 595T; 12, K parahuemolyticus CECT 588; 13, V. pelagius ATCC 25916T; 14, K splendidus CECT 52gT; 15, K tubiashii CECT 631; 16, K vulniJicus CECT 529T. sources was performed by using GN Microplates (Biolog, Inc., Hayward, Calif.). All the biochemical tests were repeated twice.
Clustering analysis. Tests were coded as 1 (positive result), 0 (negative result), and 9 (no growth or equivocal result). Test error was determined by the method of Sneath and Johnson (28) . Clustering analysis was performed using 73 traits determined for 15 reference strains of known Kbrio species and 10 strains of Kbrio group P1. The simple matching similarity coefficient (27) and unweighted pair group method with arithmetic averages were used for clustering analysis (29) . The analyses were performed with the NTSYS-PC package (version 1.70) to hydrolyze gelatin, casein, lecithin, and starch; and inability to ferment sucrose, D-mannitol, or amygdalin.
profiles, group was included previously in the T/. splendidus-like group (2, 4) . HOWever, V&io group P1 is clearly distinguished from this group by the and 300c; arginine dehydro1ase7 P-galactosidase, lecithinase, and indole tests; and fmnentation eter at 260 nm, programmed fo; temperature increases of l.O"C/min. The T, of DNA was calculated graphically (8) , and the guanine-plus-cytosine (G+C) content was calculated from this temperature with 0.1 standard saline citrate (SSC) (0.15 M sodium chloride, 0.015 M trisodium citrate, pH 7.0). DNA from Eschen'chia coli NCTC 9001 was used as the standard (19) .
DNA labelling. DNA was labelled by the multiprime system, a commercial kit (kit RPN 1601 Y ) , and tritiated dCTP (TRK 621) (the last two were supplied by Amersham International, Amersham, Buckinghamshire, United Kingdom). The average specific activity obtained by this procedure was 8.4 X lo6 cpm/pg of DNA. The labelled DNA was denatured before hybridization by being heated at 100°C for 5 min and then placed on ice.
DNA homology experiments. DNA homology studies were performed by using the competition procedure of the membrane method (13) . Competitor DNAs were sonicated at 50 W for two 15-s burts. Membrane filters (type HAHY; Millipore Corp., Bedford, Mass.) containing reference DNA were placed in 5-ml screw-cap vials which contained the labelled, sheared, denatured DNA and the denatured, sheared competitor DNA. The ratio of the concentration of competitor DNA to the concentration of labelled DNA was at least 150:l. The final volume was adjusted to 140 pi, and the reaction mixture contained a final concentration of 2X SSC and 30% formamide solution. The hybridization temperature ranged between 56 and 59"C, which is below the upper limit allowed for the validity of the filter method (7). After hybridization, the filters were washed in 2X SSC at the optimum renaturalization temperature. The radioactivity bound to the filters was measured with a liquid scintillation counter (Beckman Instruments, Inc., Palo Alto, Calif.), and the percentage of homology was calculated by the method of Johnson (13) . All the experiments were carried out in triplicate.
RESULTS AND DISCUSSION
Phenotypic characterization. Strains of Vibrio group P1 exhibited the typical features of the genus Vibrio. The major phenotypic characteristics that differentiate these strains from other reference Vibrio species are shown in Table 2 . All named species differ widely in their phenotypic characteristics from Vibrio group P1 strain B1090. Routine identification of Vibrio group P1 is based on the following traits: indole production; growth at 4°C; inability to grow at 30°C and in 6% NaC1; arginine dehydrolase negative; P-galactosidase positive; ability Clustering analysis. Seventy-three tests were used for the cluster analysis of the strains studied. Figure 1 depicts a simplified dendrogram based on the simple matching similarity coefficient and the unweighted pair group method of association with arithmetic averages. All the presumptive Hbrio group P1 strains (n = 24) constituted a homogeneous phenon, clustering at a similarity level higher than 95% (Table 3) .
The 15 other Vibrio species (12 type strains and 3 reference strains) did not cluster within the Vibrio group P1 phenon. None of them showed similarities higher than 70% with strains of the Vibrio group P1 phenon. liribrio group P1 strain B1090T was selected as the representative strain of the phenon.
DNA base composition. The G+C contents of the DNAs of nine representative strains of Vibrio group P1 ranged from 42.9 to 45.5 mol% (mean value t standard deviation = 44.3 mol% ? 0.86 mol%) ( Table 4) . These values lie well within the accepted range of 38 to 51 mol% for members of the genus Vibrio (12) .
Hybridization studies. The results of intraspecific and interspecific hybridizations between the type strain and other selected strains of Vl tapetis and seven reference strains of several Vibrio species are summarized in Table 5 . All the K tapetis strains showed total homology (100%) with K tapetis B1090T. On the other hand, the percentage of homology of several Vibrio species with V; tapetis B1090T ranged between 15 and 58% for V; costicola NCIMB 701 and T/. vulnijicus CECT 529, respectively. These results confirm that K tapetis is genotypically a separate species from the other phenotypically related liribrio species tested and are consistent with assignment of this species to the family Vibrionaceae.
On the basis of these results and taking into consideration the criteria recommended by Wayne et al. (32) , the strains of the Vibrio group P1 phenon constitute a new taxonomic unit, for which we propose the new species name of I.: tapetis. Table 2 are not utilized as sole carbon and energy sources. V. tapetis has been isolated exclusively from manila and fine clams (7'. philippinarum and T. decussatus), in which it causes the brown ring disease.
The G+C content of strain B1090T is 43.2 mol% (T,n method). The type strain of V. tapetis is strain B1090 (CECT 4600).
